Objective: This study aims to determine the efficacy of mengkudu leaves extract to accelerate wound healing post tooth extraction in white rats. Material and Methods: Laboratory experimental study was carried out using post-test only and control group design. This study was measured by observing the duration of wound healing post tooth extraction, starting from the formation of sockets after tooth extraction until the socket closed, with sample of 27 white rats in three study groups in accordance with inclusion and exclusion criteria that have been determined.
Introduction
Tooth extraction is the most common procedure performed in oral surgery. After tooth extraction, a wound or opening, known as a socket, is formed. In some cases, wound healing does not proceed as it should, resulting in complications such as infection, pain, edema and hematoma.
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Wound healing is a natural process to restore the skin or mucosa to its normal form. The process consists of inflammatory, proliferation and remodeling phases. During the inflammatory phase, processes of vasoconstriction, hemostasis and inflammatory cell infiltration occur. The proliferative phase is evidenced by angiogenesis, collagen tissue deposition, granulation tissue formation, and epithelial cell migration. The remodeling phase is characterized by tissue and collagen remodeling, epidermal maturation and wound shrinkage. Generally, wounds are managed using the provision of irrigation, antibiotics, and antiseptics. Wound healing can be inhibited if the wound is not treated properly thus it can lead to complications.
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Our ancestors have used herbal plants as medicine for centuries. The ancestors saw that plants used as food can also alleviate or cure disease.
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Mengkudu is a tropical plant found in Southeast Asia, the Pacific, South America and Central America. The genus name morindacitrifolia is derived from two Latin languages namely "morus", which means mulberry, and "indicus", which means Indian, while cirtifolia indicates mengkudu plant leaves are similar to citrus species belonging to the Rubiaceae family. Mengkudu is known as noni in Hawaii, mulberry or nuna in India, and nhaut in South Asia.
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Mengkudu leaves compressed on wounds have been shown to lead to wound healing. The active ingredients found in mengkudu leaves are saponins, triterpens, tannins, alkaloids, iridoid glycosides, and flavonoids. The main effects of the chemical compounds contained in the mengkudu leaves associated with wound healing process including saponins as antibacterials, tannins as hemostatics, alkaloids as analgesics, and flavonoid compounds as antioxidants and anti-inflammatories. 8 Mengkudu leaves extract improve the wound healing process and reduce healing time by binding to platelet-derived growth factor (PDGF) and adenosine (A2A) receptors that accelerate wound healing.
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The purpose of this study was to determine the efficacy of mengkudu leaves (morindacitrifolia) on wound healing post tooth extraction in white rats (rattusnorvegicus).
Material and Methods
This research was conducted at the Entomology Laboratory Faculty of Medicine, Hasanuddin University Makassar. Upon approval of the faculty's ethical committee, we took 27 male white rats ORIGINAL RESEARCH (rattus norvegicus) in entomology laboratory from June 2016 to July 2016. The rats were divided into three study groups. Each group consisted of 9 rats, one negative control group (without treatment), one positive control group (povidone iodine) and one treatment group (mengkudu leaves extract). The type of research conducted is laboratory experimental research using post-test only with control group design.
Mengkudu leaves extracts were made in the laboratory using a maceration technique. The white rats were selected according to an inclusion criterion. The white rats were then placed in a cage, given food and drink three times daily and adapted for one week in a laboratory setting. Extraction of a single incisor was performed on each rat. In the treatment group, rats were treated with mengkudu leaves extract on the socket after tooth extraction. In the positive control group, rats were given povidone iodine, whereas in the negative control group, rats were not given any treatment. Clinical observations were performed on the 1st, 5th, and 10th days of the treatment group and control groups by recording changes in depth, diameter and discoloration of the socket as well as swelling and bleeding occurring in the socket. The socket was evaluated daily until it closed.
Mean and standard deviation was calculated for each group and analyzed using ANOVA One Way test. Table 1 shows the average wound healing time post tooth extraction in the negative control group was 18.66 ± 1.65 days, in the positive control group was 8.88 ± 1.16 days and in treatment group was 7.11 ± 1.05 days. This indicates that the fastest wound healing time post tooth extraction was found in group given mengkudu leaves extract, followed by the positive control group, and the longest healing time was in the negative control group.
Results
Significant differences summarized in table 2 shows that: A. The mean wound healing time of the negative control group was significantly different with than the positive control group and the treatment group. B. The mean time of wound healing of the positive control group was significantly different than the negative control group and the treatment group. C. The mean time of wound healing of the treatment group was significantly different than the negative control group and the positive control group. Table 3 shows the mean of post tooth extraction socket depth on 1st day of the negative control group was 11.77 mm, the positive control group was 11.88 mm, and the treatment group was 11.88 mm. The mean depth of the socket on 5th day of the negative control group was 0 mm, the positive control group was 0 mm, and the treatment group was 0 mm. The mean socket depth on 10th day of the negative control group was 0 mm, the positive control group was 0 mm, the treatment group was 0 mm. Table 4 shows the mean of socket diameter after tooth extraction on 1st day of the negative control group was 4.67 mm, the positive control group was 4.44 mm, and treatment group was 4.78 mm. The mean socket diameter on 5th day of the negative control group was 3 mm, the positive control group was 1 mm, and the treatment group was 0.33 mm. The mean socket diameter on 10th day of the negative control group was 1 mm, the positive control group was 0 mm, and the treatment group was 0 mm. This indicates that the diameter of the tooth socket closes most rapidly in the group given mengkudu leaves extract, followed by the positive control group and lastly the negative control group. Mean of socket diameter after extraction on the 1st day of the negative control group was 4.67 mm, the positive control group was 4.44 mm, and the treatment group was 4.78 mm. The mean socket diameter on the 5th day of the negative control group was 3 mm, the positive control group was 1 mm, and treatment group was 0.33 mm. The mean socket diameter on the 10th day of the negative control group was 1 mm, the positive control group was 0 mm and the treatment group was 0 mm. In the negative control group, there was change in socket diameter of 1.67 mm between the 1st and 5th day, while on 5th and 10th day, the difference of socket diameter was 2 mm. In the positive control group, difference in socket diameter was 3.44 mm between the 1st and 5th day, while by the 10th day the socket was closed. In the treatment group, the difference in socket diameter was 4.45 mm between the 1st and 5th day, while on the 10th day the socket was also closed. Table 5 shows the results of clinical observations on 1st, 5th, 10th days by observing mucosal changes, presence or absence of swelling, and bleeding. Observations on the first day show mucosa became reddish and swelling and bleeding occured in the negative control group, the positive control group and the treatment group. This is due to the tooth extraction procedure breaking blood vessels. On 5th day, the negative control group had no visible bleeding while swelling was visible and the mucosa appeared more red. In the positive control group, bleeding and swelling were absent while the mucosa appeared more red. The treatment group mucosa appeared almost cured and no evidence of swelling or bleeding. On 10th day, the negative control group had no evidence of bleeding and swelling while the mucosa color was slightly redder than the normal mucosa, whereas in the positive control group and treatment group observed complete wound closure.
Discussion
White rats were the ideal choice as they have many advantages, most importantly their good adaptation and healing tissue that resembles humans. The selection of the male sex was due to its more stable biological condition compared to female rats whose biological conditions were affected by the estrous cycle. In addition to uniformity of sex, weight and age of rats were also uniformed to minimize biological variability between experimental animals. This is expected to provide a relatively uniform response to the treatments used in this study. The grouping of animals was selected randomly so that rats in each group had equal opportunity to be used as a research sample. The distribution of differences in the duration of wound healing post tooth extraction in each study group was monitored. In negative control group, on average, it took about 19 days to heal. In the positive control group given providine iodine, on average, it took 9 days to heal. In the treatment group given mengkudu leaves extract, on average, it took 7 days to heal. There was an average 10-day healing time difference between the negative control group and positive control, 2 days on positive control and treatment group, and 12 days in the negative group and the treatment group. The mean depth of the post tooth extraction socket on the 1st day in the negative control group was 11.77 mm, the positive control group was 11.88 mm, the treatment group was 11.88 mm. The mean depth of the socket on the 5th day in the negative control group was 0 mm, the positive control group was 0 mm and 
*Notes: P1 = Bleeding O = Present P2 = Edema X = Absence P3 = Discoloration ORIGINAL RESEARCH treatment group was 0 mm. The mean depth of the socket on the 10th day in the negative control group was 0 mm, the positive control group was 0 mm and treatment group was 0 mm. In the wound healing process, tannins are known to have anti-bleeding and anti-inflammatory effects. The tannin compound is an astringent compound that has a bitter taste due to its polyphenol group that can bind, precipitate or shrink proteins. One of the most important properties of tannins and tannic acids is its ability to form chelate complexes with metal ions. Tannin acid can also serve as a natural antimicrobial agent. Flavonoids found in mengkudu leaves are phenolic compounds widely found in plant tissue and act as anti-oxidants. The anti-oxidative activity of flavonoids originates from its ability to donate a hydrogen atom or through its ability to chelate metals. In addition to its anti-oxidant effect, flavonoids have the ability to inhibit other biological effects because they have anti-viral, anti-cancer, anti-bacterial, anti-fungal, anti-inflammatory and anti-ischemic properties. Flavanoids also act as vasodilators. In wound healing, saponins are integral to stop bleeding because they accelerate precipitation and coagulat ion of red blood cells. In addition to being anti-inflammatory saponins are also known to accelerate the formation of new blood vessels (angiogenesis) during the wound healing process. [13] [14] [15] [16] [17] [18] [19] Their studies described the wound healing occurred more quickly in subjects given 10% topical mengkudu leaves ethanol extract compared with subjects given 10% povidone iodine as a control.
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Conclusion
There was a significant difference in wound healing time between the treatment group and the control group. The group treated using mengkudu leaves extract (morindacitrifolia) post tooth extraction of white male rats recovered faster than the group not given mengkudu leaves extract. In other words, application of mengkudu (morinda citrifolia) results in accelerated and effective wound healing post tooth extraction.
